~_."-",._"., 
'-..-f~"'''-'.-'"----'-'-,~.-,~,- 
'".,-,",..'--,,-",',,-'_.._.~,'~._-,.,~ 
,.,',-..----,,.-". 


"' 
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· 
53~ 


DART AEROSPACE 
LTD 
" 
Work Order: 
d37S-0 


Description: 
Tube Assel11:>Iy 
Part Number: 
03304-044 
/ 
II 
Dwg: D3304 Rev.jlP/i 
II'" 
Qty: 
d 
oS' .o%lrz..~ 
Paae 1 of 1 
v 
I 
Step 
Location 
Procedure 
B'l 
Date 
Qtv 
1 
DC 
Issue Traveler 
, 
4-( 05/o.9/'~a:2- 


2 
MC 
Cut blank: 22.00" as per Dwg D3304 
y.. O(flUt,n 


~ 
o:Irft/?fJ 
Material: AISI 304/316 SS tubing 0,875" x 0.065' wall 
2- 
(M304TRO.875W.065) 
Batch: M 'Co2~~ 
Identify for 03304-3 
\ 
3 
MC 
Turn as per Folio FA458 and Dwg D3304 
9J 
f'f5!td1< 
~ 
Identify as 03304-3 
, 
( 
~7V\l~ 
4 
QC2 
Inspect parts as they come off the CNC machine 
£~ 
~ 
~ 
... ~ 
~ 
. 
U"')IU"TY 
5 
QC8 
Second check 
~ 
or/o?J~o 
.2- 
6 
MC 
Deburr 
l; bbMo 2 
7 
GA 
Drill as per,Dwg D3304 using drill Jig D3304-T1 
•... fih 


' 
I 
bt. C4.J/7 
'J.-, 
8 
GA 
Form as per Dwg D3304 
4t 
~ 
, 
" 
/' ",,4, /1.1 
9 
GA 
Cut tube to length as per Dwg D3304 
f1 
'l- 
./'.fl,I __../6 


10A 
GA 
Deburr 
1..)f1 
IYJo'-{/ {( 
L- 
,'1 
\00 
QC.5 
\NSRscr 
Ju')(2Il' \b E>re"P 
\ oA, 
~ 
IA.:> .~'-{" 
.2 
L. 
11 
WS 
Weld bracket as per Dwg D3304 and QSI 004 
, 


, ;1.j1v-- 
Pick: 


~ 
b&jotrA ;2- 
illY 
Part Number 
Description 
Batch 
'? 
1 
D3304,6f{ 
Bracket 
~~SISl 
12 
QC9 
Inspect weld, 
Db rb-o-.l.'~.~ 
13 
FP 
powder Coat Grey Sandtex (Ref: 4.3.5.6) as per QSI 005 4.3 
l)L- 
'tA-j;vl!-S 
2... 
'., 
14 
QC3. 
Inspect Powder Coat 
2jfj ,f, /I}J It" 
lr 
15 
GA 
Assemble 
lanyard and pip pin as per Dwg D3304 
, 
• 
Pick: 
Qty 
Part Number 
Description 
Batch 
1 
BLBS-0016 
Pip Pin 
~ 
2 
CBL-460 
Loop Sleeve 
M tq y3'<e 
rF /)1"1 'I.'1 2. 
12.5" 
CBL-1240 
Cable 
N7L./.30 
/' 
16 
QC5 
Inspect work to Step 15 
Ii 
2 O(...rJo.{.(/J 
z.- 
17 
ST 
Identify parts with batch number and part number using a fine poiny 
~. 
, £) 
/~//J 
permanent 
marker as per Dwg D3304 and Stock 
18 
AC 
{ 
? 
"--'" 
Cost 1 part: 
J/l, OiD().{--2( )"1.-- 


19 
DC 
Close W/O 
( 
~ 
CI:.-/df/ ();j ~~ 
l) 
Inspect Level 21 


H:\Forms\Qualitv 
Assurance\Approved 
QA 


Rev 
A 
B 
C 


Date 
04.09.08 
04.09.28 
04.11.17 


Chan e 
New issue 
BLBS-0016 
chan 
ed from BLRS-001 
Revised Ste 
15 


Revised B 
KJ/JLM 
KJ/JLM 
KJ/JLM 


Dart Aerospace Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Mfg I Design 
Mgr 
QC Inspector 


NCR: 


DATE 
STEP 
Description of NC 
Section A 


WORK ORDER NON-CONFORMANCE 
(NCR) 


Corrective 
Action 
Section 8 


Action Description 
Design Mgr 


Verification 
Approval 
Approval 
Section 
C 
Design Mgr 
QC Inspector 


Part No: 
_ 


NOTE: Date & initial all entries 


PAR#: 
Fault Category: 
NCR: 
YeS@)DQA:~ 


QA: NIC Closed: 
_ 


Date: O<oloy 1 eRl 


Date: ----- 
.• 


H:\forms\Quality Assurance\approved forms\NCRWO revC 


03304-3 


Page 1 of 1 


Work Order: 
DART AEROSPACE 
LTD 


Ins 
ection 
Dwg: D3304 
Rev: An 


Q<;;:".D'6 
• \'Z-- W\- 
FIRST ARTICLE YNSPECTION 
CHECKLIST 
o First Article 
D Prototype 


Descri 
tion: Tube Assembl 
Part Number: 


Drawing 
Actual 
Method of 
Tolerance 
Accept 
Reject 
Comments 
Dimension 
Dimension 
Inspection 


9.25 
+/-0.030 
Sq:2~1 V 


00.840 
+/-0.010 
/Y''7 
V 
• 
I.J 
...••••,--. 
00.875 . 
+/-0.010 
~.q;7Z 
V 


0.065 . 
+/-0.010 
.•~6"" 
J 


Audited 
by: 


Date: 


P/O D3304-043/-044 


H:\FORMS\Quality 
Assurance\approved 
QA\FAI revD 


Prototype 
Approval: 


Date: 


Revised 
b 
KJ/JLM 


N/A 


N/A 


o 
'" 
(J) 
G'5z 
;;0'1 


(J) 
:z: 
'"~ 


o 
0 
(}l 
~ 
o 
-..J 
m » 


(}l 
(XI 


o 
0 
(}l 
~ 
o 
0 
-..J 
(XI 
....•. 


»oo 
o 
0J 
0Jo~ 
I 
-..J" 
I 
(XI 


:::JiO 
~.. 
: 


I; m 
~)r- 
~m 
~~ 
Gf) 
rn 


~\ 


7 


o 


~0.20m. 
t 


o 


o 


o 


o 


03304-7 
(FOR 03304-043) 
OR 
03304-8 
(FOR 03304-044) 


03304-3 


BLBS-0016 
PIP-PIN 


o 


o 


o 


03304-5 


~0.20& 
t 


o 


o 


03304-1 


03304-041 
WBE ASSEMBLY \- 


03304-041/-043/-044 
NOTES: 
1) FINISH: POWDERCOAT GREY SANDTEX(REF. 4.3.5.6) 
PER DART OSI 005 
4.3 
2) 
WELD PER DART OSI 004 
3) TOLERANCESARE PER DART OSI 018 
UNLESS OTHERWISENOTED 
4) ALL DIMENSIONSARE IN INCHES 
5) 
BREAK ALL SHARP EDGES 0.005 
TO 0.015 
6) 
IDENTIFYAS INDICATEDUSING FINE POINT PERMANENTINK MARKER "TCCA-PDA, DART 
AEROSPACELTD, PIN 
D3304-XXX 
BIN 
BXXXXX, FOR PRODUCT ELIGIBILITYSEE PDA04-11" 
7) 
IF BEING ASSEMBLEDWITH 03303-041, 
ADD THE FOLLOWINGUSING A FINE POINT 
PERMANENTINK MARKER: "TCCA-PDA, DART AEROSPACELTD, PIN 
D412-724-XXX 
BIN 
BXXXXX, FOR PRODUCT ELIGIBILITYSEE PDA04-11" 


BLBS-0016 
PIP-PIN 


DART AEROSPACE 
LTD 
HAWKESBURY, ONTARIO, CANADA 


DESIGN 
RF 


DRAWN BY 
RF 


DRAWING NO. 
03304 


TITLE 


REV. 
B 


SHEET 2 OF 4 


SCALE 


05.07.15 
TUBE ASSEMBLY 
1:4 


0.875 
(REF) 


(IlO.204 
(THRU 
TYP) 


Q 
RO.12 
Q 
0 
15.75 
4.000 
Q 
0 
(1.000 
PITCH) 
Q 


9.25 
0 
Q 


0 


4.45 & 


TURN 
DOWN 


~ 
TO 0.840 


IS USED 


SHOplCOPY 


RET'JRN. :0 
ENG,INEERING 
U",I~Q~TWJLLEDCOpy 
, 
..:-;TTO t:S:,:::i'~::~AEN1 
'il- 
lOUT NOTiCE 


v~'t'RKORDER 


\\JO. d37~(;, 


03304-1 TUBE 


03304-1 
NOTES; 
1) 
MATERIAL: AISI 304/316 
STAINLESS STEEL TUBE 1ll0.875 
x 
0.065 
WALL 
(REF. 
DART SPEC M304TRO.875W.065) 
ENSURE SEAMLESS TUBE 
2) 
TOLERANCES ARE PER DART QSI 018 
UNLESS OTHERWISE NOTED 
3) 
ALL DIMENSIONS ARE IN INCHES 
4) 
BREAK ALL SHARP EDGES 0.005 
TO 0.015 


Copyright @ 2004 
by DART AEROSPACE LTD 
THIS DOCUMENT IS PRIVATE AND CONFIDENTIAL AND IS SUPPLIED ON THE EXPRESS CONDITION THAT IT IS NOT TO BE USED FOR ANY PURPOSE OR COPIED 
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DART AEROSPACE 
LTD 
HAWKESBURY, ONTARIO, CANADA 


DESIGN 
RF 


CHECKE~ 


DATE 


05.07.15 


DRAWN BY 
RF 


APPROV~ 
DRAWING NO. 
~ 
- 
03304 


TITLE 


TUBE 
ASSEMBLY 


REV. B 


SHEET 3 OF 4 


SCALE 


1:4 


R 


oo ELEASED 
(O£olf,U iJ 


2.0 & 


0.875 
~0.204 
(REF) 
(THRU 
TYP) 


0 


RO.13 
0 
15.75 
0 
4.000 
0 
0 
(1 .000 
PITCH) 
0 


0 
0 


9.25 
0 


4.45 & 


TURN 
DOWN 


~ 
TO 0.840 


SHOP'COPY 


RET'JRl\[ '!"C 
[ ...<3 IN~ERING 


I \(' 
TFj\.U::D COpy 


I 
.• ',:::i\!DMEN"{f 


;1-ie.1 NOTICE 


USED 


vvl,()RK ORDER 
, . 
i~O.gJ,il;5Je 


D3304-3 
TUBE 


03304-3 
NOTES: 
1) 
MATERIAL: AISI 304/316 
STAINLESS STEEL TUBE QlO.875 'x 
0.065 
WALL 
(REF. 
DART SPEC M304TRO.875W.065) 
ENSURE SEAMLESS TUBE IS 
2) 
TOLERANCES ARE PER DART QSI 018 
UNLESS OTHERWISE NOTED 
3) 
ALL DIMENSIONS ARE IN INCHES 
4) 
BREAK ALL SHARP EDGES 0.005 
TO 0.015 
5) 
BEND LINES 9.625, 
13.375 
DIMENSIONS 


Copyright @ 2004 
by DART AEROSPACE LTD 
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REV. 
B 


SHEET 4 OF 4 


SCALE 


DART AEROSPACE 
LTD 
HAWKESBURY, ONTARIO, CANADA 


TITLE 
03304 


DRAWING NO. 


DRAWN BY 
RF 


DESIGN 
RF 


DATE 
05.07.15 
TUBE ASSEMBLY 
1:2 


0.31 
X 45" 
CHAMFER (TYP) 


RO.06 
(TYP) 


3.875 


03304-5 fLAT PATTERN 


12l0.219 


0.31 
X 45" 
CHAMFER (TYP) 


RO.06 
(TYP) 


2.250 


R0.447 
~ 
(TYP) 
1.000 ~ 


3.875 


03304-7/-8 
flAT PATTERN 


RO.094 


2.750 


_l 


SHOP'COP; 


RET'JR~ :0 
ENG.lN~cI:iING 
03304-5/-7 
BRACKEr.0Q~\TR' 
-I] COP'? 
03304-8 
OPPOSITE 
~ 
T' 
.=(~=:.1ENf 


;-L 
~lOTIGc 


~ 
1) MATERIAL: AISI 304/316 
SS 0.040 
THICK SHEET (REF. DART SPEC M304S20GA) 
2) TOLERANCESARE PER DART OSI 018 
UNLESS OTHERWISE NOTED 
3) ALL DIMENSIONS ARE IN INCHES 
4) 
BREAK ALL SHARP EDGES 0.005 
TO 0.015 


Copyright @ 2004 by DART AEROSPACE LTD 
THIS DOCUMENT IS PRIVATE AND CONFIDENTIAL AND IS SUPPLIED ON THE EXPRESS CONDITION THAT IT IS NOT TO BE USED FOR ANY PURPOSE OR COPIED 
OR COMMUNICATED TO ANY OTHER PERSON WITHOUT WRITTEN PERMISSION FROM DART AEROSPACE LTD. 


Dart 
Aerospace 
Ltd. 
Hawkesbury 


Job 
Costing 
Report 
Jul 
05, 2005 
01:35 
pm 


No 


2 
a 
07-05-05 
08-10-05 


0023756 
D3304-044 
WK532 
Main 


$0 Posted 
to Finished 
Goods 


0.00 


0.00 


0.000% 
0.000% 


NNNNNNN 
Open 
Not 
Invoiced 


Order 
Entry 
No 
OE Value 


Department 
Code: 
Burden 
Flags 
WO 
Status 
Invoice 
State 
Invoice 
Date 
Invoice 
Number 
Invoice 
Amount 


Est 
Mark 
Up 
Actual 
Mark 
Up 


Work 
Order 
No 
Project 
Name 
Project 
For 
Work 
Order 
Type 
Main 
WO Number 
House 
Part 
Number 
D3304-044 
Description 
Tube 
Assembly 
Manufactured 
Yes 
Amount 
Req'd 
Amount 
Done 
Start 
Date 
Est 
Finish 
Date 
Act 
Finish 
Date 
Drawings 
Reqd 
Ok 
for Approval 
Approval 
Rec'd 


Estimated 
Actual 
Var. 
% 
Posted 
To 
Post 
=============================================================================== 
Material 
Cost 
0.00 
0.00 
0.00 
0.00 
0.00 
Engineering 
Hours 
0.00 
0.00 
0.00 
Engineering 
Cost 
0.00 
0.00 
0.00 
0.00 
0.00 
Production 
Hours 
0.00 
0.00 
0.00 
Production 
Cost 
0.00 
0.00 
0.00 
0.00 
0.00 
Packaging 
Hours 
0.00 
0.00 
0.00 
Packaging 
Cost 
0.00 
0.00 
0.00 
0.00 
0.00 
OverHead 
Hours 
0.00 
0.00 
0.00 
OverHead 
Cost 
0.00 
0.00 
0.00 
0.00 
0.00 
CNC 
Hours 
0.00 
0.00 
0.00 
CNC 
0.00 
0.00 
0.00 
0.00 
0.00 
Misc. 
Hours 
0.00 
0.00 
0.00 
Misc. 
0.00 
0.00 
0.00 
0.00 
0.00 
========== 
========== 
======= 
Burden 
0.00 
0.00 
0.00 
========== 
========== 
======= 
Total 
Cost 
0.00 
0.00 
0.00 
Mark 
up 
0.000 
0.000 
Selling 
Cost 
0.00 
0.00 


Estimated 
Actual 
Labour 
HrsjAmount 
Done 
0.00 
0.00 
Profitsj(Loss) 
0.00 
0.00 


Page 
14 


/ 
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Dart 
Aerospace 
Ltd. 
Hawkesbury 


Job 
Costing 
Report 
Nov 
08, 2005 
10:36 
am 


No 


2 
a 
07-05-05 
08-10-05 


0023756 
D3304-044 
WK532 
Main 


$0 Posted 
to Finished 
Goods 


0.00 


0.00 


0.000% 
0.000% 


NNNNNNN 
Open 
Not 
Invoiced 


Order 
Entry 
No 
OE Value 


Est 
Margin 
Actual 
Margin 


Department 
Code: 
Burden 
Flags 
WO 
Status 
Invoice 
State 
Invoice 
Date 
Invoice 
Number 
Invoice 
Amount 


Work 
Order 
No 
Project 
Name 
Project 
For 
Work 
Order 
Type 
Main 
WO Number 
House 
Part 
Number 
D3304-044 
Description 
Tube 
Assembly 
Manufactured 
Yes 
Amount 
Req'd 
Amount 
Done 
Start 
Date 
Est 
Finish 
Date 
Act 
Finish 
Date 
Drawings 
Reqd 
Ok 
for Approval 
Approval 
Rec'd 


Estimated 
Actual 
Var. 
% 
Posted 
To 
Post 
==============================================================================.= 


Actual 
0.00 
-20.27) 


Estimated 
0.00 
0.00 
Labour 
Hrs/Amount 
Done 
Profits/(Loss) 


Material 
Cost 
0.00 
0.00 
0.00 
0.00 
0.00 
Engineering 
Hours 
0.00 
0.00 
0.00 
Engineering 
Cost 
0.00 
0.00 
0.00 
0.00 
0.00 
Production 
Hours 
0.00 
1.00 
100.00 
Production 
Cost 
0.00 
20.27 
100.00 
0.00 
20.27 
Packaging 
Hours 
0.00 
0.00 
0.00 
Packaging 
Cost 
0.00 
0.00 
0.00 
0.00 
0.00 
OverHead 
Hours 
0.00 
0.00 
0.00 
OverHead 
Cost 
0.00 
0.00 
0.00 
0.00 
0.00 
CNC 
Hours 
0.00 
1.00 
100.00 
CNC 
0.00 
0.00 
0.00 
0.00 
0.00 
Misc. 
Hours 
0.00 
0.00 
0.00 
Misc. 
0.00 
0.00 
0.00 
0.00 
0.00 
========== 
========== 
======= 
Burden 
0.00 
0.00 
0.00 
========== 
========== 
======= 
Total 
Cost 
0.00 
20.27 
100.00 
Margin 
0.000 
0.000 
Selling 
Cost 
0.00 
20.27 


Page 
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Date: 
Monday, 14111120058:53:26 
AM 
User: 
AlbaPanzuto 
Process Sheet 


Dart Aerospace Ltd. 


Customer 
: CU-DAR001 Dart Helicopters Services 
Drawing Name 
: TUBE ASSEMBLY 


Job Number 
: 23756 


Estimate Number 
: 10426 


P.O. Number 
Part Number 
: D3304044 


This Issue 
: 14/11/2005 
S.O.No. 
Drawing Number 
: D3304 REV. B 


Prsht Rev. 
: NC 
Project 
Number 


First Issue 
II 
Type 
: MACHINED PARTS 
Drawing Revision 
:B 


Previous Run 
: 
Material 


Written By 
- 
Due Date 
: 15/12/2005 
Qty: 
2 
Um: 
Each 


Checked & Approved By 


Comment 
: Est: D 
04.11.26 
Revised Steps 7 
KJ/JLM 


Additional 
Product 


Job Number: 


111111111111 
11111111111111111111111 


Seq.#: 
Machine Or Operation: 
Description : 


1.0 
M304TR0875W065 
SSTUBING 


2.0 
HARDINGE 
HARDINGECNCLATHESMALL 


1111111 1111 11111111111111 
11111111111111111111 


Comment: HARDINGE CNC LATHE SMALL 


1- Cut blank: 22.00" as per Dwg D3304 


2- Turn as per Folio FA458 and Dwg D3304 


3- Deburr 


3.0 
QC2 
INSPECTPARTSASTHEYCOMEOFFMACHINE 


11111111111111111 
111I1111 
I111II1111111111111111111 


Comment: INSPECT PARTS AS THEY COME OFF MACHINE 


4.0 
QC8 
SECONDCHECK 


111111111111111111111 
111I 
1111111111111111111111111 


Comment: SECOND CHECK 


5.0 
SMALLFAB1 
SMALL& MEDIUMFABRESOURCE1 


1111111111111111111111111 
1111111111111111111111111 


Comment: SMALL & MEDIUM FAB RESOURCE 
1 


1- Drill as per Dwg D3304 using drill Jig D3304- T1 


2- Form as per Dwg D3304 


3- Cut tube to length as per Dwg D3304 


4- Deburr 


6.0 
QC5 
INSPECTWORKTOCURRENTSTEP 


1111111 1111 111111 1111 1111 
111111111111111111111111' 


Comment: INSPECT WORK TO CURRENT 
STEP 


Page 1 
Form:rprocess 


pate: 
' 
Monday, 
14/11/20058:53:26 
AM 


User: 
Alba Panzuto 
Process Sheet 


Customer: 
CU-DAR001 
Dart Helicopters 
Services 
Drawing Name:TUBE ASSEMBLY 


Job Number: 
23756 
Part Number: 03304044 


Job Number: 


1111I111111111111111111111111111111 


Seq.#: 
Machine Or Operation: 
Description : 


7.0 
D33048 
Bracket 


8.0 
LARGE FAB 1 
LARGE FABRICATION RESOURCE 1 


1111111111111111111111111 
1111111111111111111111111 


Comment: LARGE FABRICATION 
RESOURCE 
1 


Weld bracket as per Dwg D3304 and QSI 004 


9.0 
aC9 
VISUAL WELDING INSPECTION 


1111111111111111111111111 
1I11111111111111111111111 


Comment: VISUAL WELDING 
INSPECTION 


10.0 
POWDER COATING 
POWDER COATING 


111111111111111111111111111111 
1111111111111111111111111 


Comment: POWDER 
COATING 


Powder Coat Grey Sandtex (Ref: 4.3.5.6) as per QSI 0054.3 


11.0 
aC3 
INSPECT POWDER COAT/CHEMICAL CONVERSION 


1I1111111111111111111111111111 
1111111111111111111111111 


Comment: INSPECT 
POWDER 
COAT 


12.0 
BLBS0016 
PIPPIN 


13.0 
CBL460 
Loop Sleeve 


14.0 
CBL1240 
Cable 


15.0 
SMALL FAB 1 
SMALL & MEDIUM FAB RESOURCE 1 


111111111111111111111111111111 
1I11I11111111111111111111 


Comment: SMALL & MEDIUM 
FAB RESOURCE 
1 


Assemble 
lanyard and pip pin as per Dwg D3304 


Identify as D3304-044 


16.0 
aC5 
INSPECT WORK TO CURRENT STEP 


111111111111111111111111111111 
1111111111111111111111111 


Comment: INSPECT WORK TO CURRENT 
STEP 


17.0 
PACKAGING 1 
PACKAGING RESOURCE #1 


111111111111111111111111111111 
1111111111111111111111111 


Comment: PACKAGING 
RESOURCE 
#1 


Identify with PIN and BIN as per Dwg using a permanent 
fine point marker, then Stock 


Location: 
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Form: rprocess 
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vDate:. . 
Monday, 14/11/20058:53:26AM 
• 
User: 
Alba Panzuto 


Customer: 
CU-OAR001 Dart HelicoptersServices 


Job Number: 
23756 


Process Sheet 


Drawing Name:TUBEASSEMBLY 


Part Number: 03304044 


Job Number: 
11111111111111111111111111111111111 


Seq. #: 
Machine Or Operation: 
Description: 


18.0 
DC 
DOCUMENTCONTROL 


111111111111111111111111111111 
1111111111111111111111111 


Comment: DOCUMENT CONTROL 


Inspection 
Level 21 


Job Completion 
111111111111111111111111111111111111111111111 
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